Oestrogenic activity of the hop phyto-oestrogen, 8-prenylnaringenin.
The female flowers of the hop plant (hop cones) are used as a preservative and as a flavouring agent in beer. A novel phyto-oestrogen, 8-prenylnaringenin, was recently identified in hops and this study was undertaken to characterize the oestrogenic activity of this compound using a combination of in vitro and in vivo assays. Natural and semi-synthetic 8-prenylnaringenin showed similar bioactivities both in a yeast screen transfected with the human oestrogen receptor and in oestrogen-responsive human Ishikawa Var-I cells. 8-Prenylnaringenin showed comparable binding activity to both oestrogen receptor isoforms (ER alpha and ER beta). 8-Prenylnaringenin extracted from hops contains similar amounts of both (R)- and (S)- enantiomers, indicating that the compound is normally formed non-enzymatically. Both enantiomers showed similar bioactivity in vitro and similar binding characteristics to ER alpha and ER beta. The oestrogenic activity of 8-prenyl-naringenin in vitro was greater than that of established phyto-oestrogens such as coumestrol, genistein and daidzein. The high oestrogenic activity was confirmed in an acute in vivo test using uterine vascular permeability as an end point. When the compound was given to ovariectomized mice in their drinking water, oestrogenic stimulation of the vaginal epithelium required concentrations of 100 mug ml(-1) (about 500-fold greater than can be found in any beer).